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ABSTRACT : PROBLEM TO BE SOLVED: To reduce deviation of an actual traveling track from an 

intended traveling track due to a steering delay, and reduce vehicle weight and 
manufacturing cost. 

SOLUTION: The steering control device 60 of a control device for a vehicle detects 
whether or not the steering delay (operation delay of a steering actuator 22) is generated 
when vehicle speed v is smaller than the set vehicle speed V (for example, at low speed in 
U-turn operation or the like). It determines an acceleration limitation value P of the vehicle 
according to a degree of the detected steering delay. The value P shows that the 
acceleration is not limited when the P is 0, and the acceleration is most strictly limited 
when the P is 1 . The value P is transmitted to an engine control device 70 and the 
acceleration of the vehicle is limited by limiting an opening (engine output) of a throttle 
valve of a throttle valve device 74 based on the value P. If the acceleration is limited, the 
vehicle can travel without large deviation of the actual traveling track from the intended 
traveling track by the driver even if there is steering delay. When the vehicle speed v 
becomes not less than the set vehicle speed V during acceleration limitation of the vehicle, 
the acceleration limitation is released step by step. 
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CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 
[Claim 1] 

The amount sensing device of steering detects the amount of steering which is the amount of 
operations of a steering member, and it is Vehicle Control Sub-Division equipment containing the 
power steering device which an actuator is operated according to the detected amount of 
steering, and controls the run direction of vehicles, and the drive which is equipped with the 
source of a drive and drives the driving wheel of vehicles, 

Vehicle Control Sub-Division equipment characterized by including the drive control equipment 
which controls the drive of said drive wheel by said drive when the operation of said actuator is 
[ beyond setting state ] overdue to the amount of steering detected by said amount sensing 
device of steering. 
[Claim 2] 

Vehicle Control Sub-Division equipment according to claim 1 with which said drive control 
equipment contains the acceleration control part which controls acceleration of said vehicles 
[Claim 3] 

The running speed of said vehicles contains the drive control prohibition part which forbids the 
operation of said drive control equipment in the field more than the degree of setting speed. 
Vehicle Control Sub-Division equipment according to claim 1 or 2. 
[Claim 4] 

Vehicle Control Sub-Division equipment according to claim 3 which contains the derepression 
part which cancels control of a drive of said drive wheel by said drive control equipment in at 
least two or more steps when the running speed of said vehicles comes during control of a drive 
of said drive wheel more than said degree of setting speed. 
[Claim 5] 

Vehicle Control Sub-Division equipment according to claim 1 to 4 with which said drive control 
equipment contains at least one side of the source control equipment of a drive which controls 
the operation of said source of a drive, and the brake mechanism which makes braking torque 
act on said drive wheel 



[Detailed Description of the Invention] 



[Field of the Invention] 

This invention relates to the control device of vehicles, especially, detects the amount of 
steering which is the amount of operations of a steering member with the amount sensing device 
of steering, and relates to the Vehicle Control Sub-Division equipment containing the power 
stoenng device which an actuator is operated according to the detected amount of steering, and 
controls the run direction of vehicles. 
[0002] 

[Description of the Prior Art] 

The typical thing of a power steering device is what is called a Stare Bayh wire system. This 
http://dossierlipdl.inpit.goj 26-02-2009 



JP,2004-175230,A [CLAIM + DETAILED. DESCRIPTION] 



Page 2 of 1 0 



system controls the run direction of vehicles by losing mechanical connection for steering 
members, such as a steering wheel, and a steering wheel detecting the amount of steering of a 
steering member electrically, and controlling actuators, such as an electric motor, by an electric • 
signal In this Stare Bayh wire system, since [ that the frictional resistance between a steering 
wheel and a road surface is large comparatively ] a steering member is quickly operated at the 
time of U-turn etc. at the time of parallel parking at the time of the receipts and payments to 
the garage of vehicles, it is easy to produce the operation delay (**** delay) of an actuator, for 
example. And if operation delay arises, the actual run locus of vehicles will separate from the run 
locus which the driver meant. 
[0003] 

A way stage for canceling this un-arranging is already proposed. The control gain of the **** 
control part which controls the actuator for **** is enlarged (for example, refer to patent 
documents 1). However, if the drive capability of an actuator is not large enough even if it 
enlarges a control gain, influence of an above-mentioned **** delay cannot fully be reduced, the 
high thing, then power steering device of drive capability large-sized-ize a bitter taste tutor, and 
increase of weight of vehicle or manufacture cost is caused. Although the above explained the 
Stare Bayh wire system, the same problem occurs also in other power steering devices. 
Moreover, the phenomenon from which the actual run locus of vehicles separates from what the 
driver meant is generated when the function of a power steering device falls. 
[0004] 

[The patent documents 1] 
JP,2002-46639,A gazette 
[The patent documents 2] 
JP,2001-206229,A gazette 
[The patent documents 3] 
JP,H5-125971,A 
[0005] 

[Object of the Invention, a business solution means, and an effect] 

This invention makes the above situation a background, and attaining both reduction of the blank 
from a run locus and mitigation of increase of weight of vehicle or manufacture cost by which 
the actual run locus resulting from **** delay was meant in the power steering device is made 
as a technical problem, and [ with this invention ] The Vehicle Control Sub-Division equipment of 
following each mode is obtained. Like a claim, each mode is classified into a clause, gives a 
number to each item, and indicates it in form of quoting the number of other clauses if needed. 
This is for making an understanding of this invention easy to the last, and should not be , 
interpreted as the technical features and those combination of a description being limited to a 
thing given in each following clause by this Description. Moreover, when two or more matters are 
indicated in the first clause, you always have to adopt the matter of these plurality together. It is 
also possible to choose and adopt only some matters. 
[0006] 

in addition — in each following clause, (1) clause is equivalent to Claim 1 — (3) clauses — Claim 
2 — (7) clauses are equivalent to Claim 3, (8) clauses are equivalent to Claim 4, and (9) clauses 
are equivalent to Claim 5, respectively. 
[0007] 

(1) The amount sensing device of steering detects the amount of steering which is the amount 
of operations of a steering member, and it is Vehicle Control Sub-Division equipment containing 
the power steering device which an actuator is operated according to the detected amount of 
steering, and controls the run direction of vehicles, and the drive which is equipped with the 
source of a drive and drives the driving wheel of vehicles, 

Vehicle Control Sub-Division equipment characterized by including the drive control equipment 
which controls the drive of said drive wheel by said drive when the operation of said actuator is 
[ beyond setting state ] overdue to the amount of steering detected by said amount sensing 
device of steering. 

Also when [ for example, ] a steering member is quickly operated in the state where the frictional 
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resistance of a steering wheel and a road surface is large In order to keep the operation delay of 
an actuator from becoming the size which poses a problem practically, it is necessary to make 
an actuator high of drive capability, and iarge~sizedHzing of power **** equipment, high cost- 
ization, etc. are caused. If the drive of a drive wheel is controlled by drive control equipment to it 
according to this invention when the operation delay of an actuator is large, even if there is **** 
delay, a run will become possible, without the actual run locus of vehicles separating greatly from 
the run locus which the driver meant Moreover, it is not necessary to form an actuator into high 
capability, and increase of weight of vehicle or manufacture cost can be avoided. 
[0008] 

(2) The amount sensing device of **** delay which detects the amount of operation delay of 
said actuator to the amount of steering detected by said amount sensing device of steering is 
included. Vehicle Control Sub-Division equipment given in (1) clause. 

A difference when the amount sensing device of **** delay subtracts the actual amount of 
operations from the amount of operations of the actuator corresponding to [ design top ] the 
amount of steering detected by the amount sensing device of steering, for example, It is 
detectable as a difference at the time of subtracting the amount of steering corresponding to 
the actual amount of operations of an actuator from the amount of steering detected by the 
amount sensing device of steering. Furthermore, it is also acquirable as a difference of target 
YOREITO acquired based on the amount of steering detected by the amount sensing device of 
steering, and the running speed of vehicles, and real YOREITO which is detected by a YOREITO 
sensor etc. or is acquired from the detection value of a lateral acceleration sensor. As a setting 
state of the operation delay of an actuator, at least one preset value with the change slope (the 
amount of change per unit time is included) of either or the above-mentioned difference either is 
suitable, for example. A steering member is used as the steering wheel by which rotation 
operation is carried out in many cases, and a rotation angle sensor is suitable for it as an amount 
sensing device of steering in that case. Moreover, the linear sensor which detects the movement 
magnitude of the longitudinal direction of a drive rod which is moved to a longitudinal direction by 
the actuator and changes direction of a steering wheel, for example as an amount sensing device 
of operations which detects the amount of operations of an actuator is employable. Moreover, 
when an actuator is a source of rotation, the rotation sensor which detects the degree of 
rotation angle of the constituent factor of the rotation transfer mechanism in which an actuator 
or rotation of that is transmitted can also be adopted. 
[0009] 

(3) said drive control equipment contains the acceleration control part which controls 
acceleration of said vehicles (1) clause — or — Vehicle Control Sub-Division equipment given in 
(2) clauses. 

Although it is also possible like the after-mentioned to restrict the running speed of vehicles, as 
for drive control equipment, it is desirable to control acceleration of vehicles. Latter one is easy 
for control in many cases. 

(4) Vehicle Control Sub-Divi sion equipment given in (3) clauses in which said acceleration 
control part contains the acceleration control part which restricts acceleration to below 
maximum acceleration. 

Although maximum acceleration is able to be set as 0, it is desirable to make it set as the value 
which is not 0. If vehicles do not accelerate in spite of operating drive final controlling element 
material, it is because it is easy to give a driver sense of incongruity. 

(5) Said acceleration control part contains the maximum acceleration determination part which 
determines said maximum acceleration as such a small value that the amount of operation delay 
of said actuator is large. Vehicle Control Sub-Division equipment given in (4) clauses. 

As for the acceleration control by an acceleration control part., it is desirable to be made as 
loose as naturally possible. If the maximum acceleration determination part of this paragraph is 
prepared, maximum acceleration will be determined according to the grade of the operation delay 
of an actuator, and the operation delay of an actuator can be coped with, avoiding the fall of the 
acceleration performance of vehicles good. Although maximum acceleration should just be 
changed into two or more steps, it is desirable to be changed into the many stages 
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three-stage, and it is still more desirable to be changed into an infinite stage (considered as a 

continuation value). 

[0010] 

(6) said drive control equipment restricts the running speed of said vehicles to such a small 
value that the amount of operation delay of said actuator is large (1) clause — or — Vehicle 
Control Sub-Division equipment given in either of the (5) clauses. 

(7) the running speed of said vehicles contains the drive control prohibition part which forbids 
the operation of said drive control equipment in the field more than the degree of setting speed 
(1) clause — • or — Vehicle Control Sub-Division equipment given in either of the (6) clauses. 
As mentioned above, although it is easy to generate the operation delay of an actuator at the 
time of U-turn etc. at the time of parallel parking at the time of the receipts and payments to 
the garage of vehicles, usually in these cases, the running speed of vehicles is low. In the field 
where the running speed of vehicles is large, since the frictional resistance of a steering wheel 
and a road surface is small, when the situation for which the drive capability of an actuator is 
insufficient is not produced in many cases, it does not mean but acceleration is restricted, there 
is a possibility that faults, such as sense of incongruity, may occur. Therefore, the thing [ as / in 
this paragraph ] the operation of drive control equipment is forbidden [ a thing ] for the running 
speed of vehicles in the field more than the degree of setting speed is desirable. 

(8) When the running speed of said vehicles comes during control of a drive of said drive wheel 
more than said degree of setting speed, the derepression part which cancels control of a drive of 
said drive wheel by said drive control equipment in at least two or more steps is included. 
Vehicle Control Sub-Division equipment given in (7) clauses. 

If a drive control prohibition part is prepared, when the running speed of vehicles comes during 
control of a drive of a drive wheel more than the degree of setting speed, control of a drive will 
be canceled, but if this derepression is performed rapidly, a degree of comfort and control nature 
will worsen, therefore — it is desirable for release of drive control to be made to be performed in 
at least two or more steps, and they are the many stages more than a three-stage — or — 
being continuous (infinite stage) — it is still more desirable that it is made to be carried out. 
[0011] 

(9) said drive control equipment contains at least one side of the source control equipment of a 
drive which controls the operation of said source of a drive, and the brake mechanism which 
makes braking torque act on said drive wheel (D clause — or — Vehicle Control Sub-Division 
equipment given in either of the (8) clauses. 

If there is an advantage which can avoid useless consumption of energy if the source control 
equipment of a drive performs drive control of a drive wheel and brake mechanism performs 
drive control, there is an advantage to which quick control is attained. The drive control by the 
source control equipment of a drive is able to perform drive control by brake mechanism at the 
beginning, and to be made to be performed behind. 
[0012] 

(10) Said power steering device is what has two or more relative redundancy about an actuator 
at least. When relative redundancy falls by it becoming impossible operating some things of two 
or more actuators, the source control part of a drive is included at the time of the relative 
redundancy fall which operates said source control equipment of a drive. ** [ there is no (1) 
clause ] Vehicle Control Sub-Division equipment given in either of the (9) clauses. 

When [ for example, ] both the actuator and the control device which controls it shall have two 
or more relative redundancy Since some things of an actuator break down and operating 
becomes impossible, when some things of two or more control devices break down, it may 
become impossible operating a part of actuator. If the source control equipment of a drive is 
operated in these cases by the source control part of a drive at the time of a relative 
redundancy fall, even if there is **** delay, a run will become possible, without the actual run 
locus of vehicles separating greatly from the run locus which the driver meant. 
[0013] 

[Mode for carrying out the invention] 

The Vehicle Control Sub-Division equipment which is the embodiment of this invention is 
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hereafter explained in detail based on Drawings. 

Drawing 1 is the key map showing the fundamental composition of the Vehicle Control Sub- 
Division equipment which is one embodiment of this invention. Vehicle Control Sub-Division 
equipment contains the power steering device 10 and the drive 12. The power steering device 10 
in this embodiment is what is called a Stare Bayh wire system, operates the **** actuator 22 
according to the amount slack steering angle of steering of the steering wheel 20 as a steering 
member, and controls the run direction of vehicles. Electric motors, such as a brushless motor, 
can constitute the **** actuator 22, for example. Rotation of the **** actuator 22 is changed 
into **** movement of the steering wheel (for example, right-and-left front wheel) 26 by the 
movement conversion mechanisms 24, such as a ball screw. 
* [0014] 

The movement conversion mechanism 24 changes rotational movement of the rotor of the **** 
actuator 22 into the straight-line motion of the longitudinal direction (cross direction of vehicles) 
of the drive rod 30. Movement of the drive rod 30 is transmitted to the knuckle arm 34 through 
the tie rod 32, and is rotated for the knuckle arm 34 by the circumference of 1 axis line. 
Direction of the wheel 26 supported by the knuckle arm 34 is changed by rotation of this knuckle 
arm 34. 
[0015] 

The steering wheel 20 is connected with the axis of rotation 40 rotatably prepared to the body. 
The anti-power actuator 42 for giving steering anti-power to a steering wheel 20 is formed in 
this axis of rotation 40. Electric motors, such as a brushless motor which has the axis of rotation 
40 and an one output axis, for example, can constitute the anti-power actuator 42. Between the 
end by the side of opposite, and the body, the elastic members (for example, a torsion bar spring, 
a torsion coil spring, etc.) 46 which are kinds of energization equipment are arranged in the 
steering wheel 20 of the axis of rotation 40. It is in the state where the anti-power actuator 42 
does not give torque to a steering wheel 20, and is for returning a steering wheel 20 to a going- 
straight steering position according to the elastic power of the elastic member 46. 
[0016] 

The steering angle sensor which detects the rotation angle of the axis of rotation 40 as a 
steering angle as an amount sensing device of steering which detects the amount of steering of 
a steering wheel 20 is formed in the axis of rotation 40. In the steering angle sensor 50, it is 
usable in various kinds of rotation angle sensors. Moreover, the torque sensing device slack 
torque sensor 52 for detecting the steering (operation) torque added to a steering wheel 20 is 
formed in the axis of rotation 40. The steering angle sensor 50 outputs a positive detection 
value, when it is in the rightward steering position where the steering wheel 20 was steered 
rightward from the neutral position (going-straight steering position) for example, and when it is 
in the leftward steering position steered leftward from the neutral position, it outputs a negative 
detection value. 
[0017] 

As a steering quantity detection unit for detecting the amount of operations of the **** 
actuator 22, the steering angle sensor 54 which detects the steering angle theta of a wheel 26 is 
formed. The linear sensor which detects the movement magnitude of the longitudinal direction of 
the drive rod 30 by the **** actuator 22 can constitute the steering angle sensor 54, for 
example. In the state where the wheel 26 is cut rightward, the steering angle theta takes a 
positive value and takes a negative value by the state where it is cut leftward, for example. As 
for the **** actuator 22, the rotation position is detected by a rotary encoder 56. 
[0018] 

The steering angle sensor 50, the torque sensor 52, the steering angle sensor 54, and the rotary 
encoder 56 are connected to the steering control equipment 60 which makes a subject the 
computer containing CPU, ROM, RAM, and an input-and-output part. The running speed sensing 
device slack vehicle speed sensor 62 which detects the running speed v of vehicles is further 
connected to steering control equipment 60. Steering control equipment 60 controls the **** 
actuator 22 and the anti-power actuator 42 through the drive circuits 66 and 68. 
[0019] 
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The engine control device 70 which makes a computer a subject is connected to steering control 
equipment 60 through the communication apparatus etc. again, and exchange of information is 
performed among these. The engine control device 70 controls the electromotive throttle valve 
equipment 74 (strictly the actuator 72) containing a throttle valve and the actuator 72 for the 
source slack throttle valves of a drive of that. Throttle valve equipment 74 is controlled so that 
the valve travel of a throttle valve corresponds to the amount of treading in of an accelerator 
final controlling element material slack accelerator at the time of normal, and the drive torque of 
the engine corresponding to 1 to 1 is added to the wheel 26 which is a drive wheel at the valve 
travel of a throttle valve. However, in this embodiment, although it explains in detail later, the 
maximum valve travel of a throttle valve may be restricted. The engine control device 70, 
throttle valve equipment 74, an accelerator, etc. constitute the drive 1 2 with the engine which 
omits illustration. In addition, the subthrottle valve by which valve travel is controlled 
independently is prepared, and the valve travel of a subthrottle valve can also be restricted by 
the main throttle valve by which valve travel is controlled according to the amount of treading in 
of an accelerator, and the accelerator. 
[0020] 

In this steering control equipment 60, the **** actuator 22 is controlled so that the steering 
angle theta detected by the steering angle sensor 54 corresponds to the steering angle detected 
by the steering angle sensor 50, but the operation delay of the ***** actuator 22 may become 
large. For example, since [ that the frictional resistance between a wheel 26 and a road surface 
is large comparatively ] a steering wheel 20 is quickly operated at the time of U-turn etc. at the 
time of parallel parking at the time of the receipts and payments to the garage of vehicles, it is 
easy to produce the operation delay (**** delay) of the **** actuator 22. In order to cope with 
this operation delay, the drive control program memorized by steering control equipment 60 is 



[0021] 

A flow chart shows this drive control program to dmwing_2 . Step 1 (it is hereafter called "S1" 
for short.) of this program other steps — being the same — it sets and the amount of steering 
of a steering wheel 20 is read from the steering angle sensor 50. And in S2, the vehicle speed 
(running speed of vehicles) v is read from the vehicle speed sensor 62. In S3, target steering 
angle thetaT to express calculates the amount of operations of the **** actuator 22 
corresponding to [ design top ] the amount of steering based on the amount of steering read by 
SI. Moreover, in S4, it drives according to the amount of steering from which the **** actuator 
22 was detected. 
[0022] 

In S5, it is judged whether the vehicle speed v is smaller than the setting vehicle speed V. The 
setting vehicle speed V is the vehicle speed threshold of whether to restrict the acceleration of 
a wheel 26, and at the time of the receipts and payments to the above-mentioned garage, at the 
time of parallel parking, in the time of the low speeds at the time of U-turn etc., this setting 
vehicle speed V is set up so that the vehicle speed v may become smaller than the setting 
vehicle speed V. 
[0023] 

For example, since the vehicle speed v usually turns into more than the setting vehicle speed V 
at the time of a run, the judgment of S5 serves as NO, S6-S8 are skipped, and S9 is performed. 
In S9, it is judged whether the acceleration limit value P is 0. Although the acceleration limit 
value P is explained in detail later, when the operation delay of the **** actuator 22 has arisen 
to the amount of steering of a steering wheel 20, it is a value which shows the grade of 
acceleration restrictions of the vehicles set up according to the grade of the operation delay. 
Based on this P value, the valve travel (engine power) of the throttle valve of throttle valve 
equipment 74 is restricted. P value can take the values from 0 to 1, when P value is 0, 
acceleration of vehicles is not restricted, but when P value is 1, acceleration is restricted most 
severely. Usually, since it is not necessary to restrict acceleration of vehicles and P value is set 
as 0 at the time of a run, the judgment of S9 serves as YES, the P value (-0) is transmitted to 
the engine control device 70 in S25, and one execution of this program is completed. That is, in 
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the field more than the setting vehicle speed V, acceleration restrictions will be canceled for the 

vehicle speed v. 

[0024] 

In S5, if the vehicle speed v is smaller than the setting vehicle speed V, a judgment will serve as 
YES, S6 or subsequent ones are performed, and it is judged whether **** delay has occurred. In 
S6, the actual steering angle (real steering angle) theta is read from the steering angle sensor 54. 
And amount of **** delay deltatheta is acquired in S7. Amount of **** delay deltatheta is 
expressed with the absolute value of the difference which pulled the real steering angle theta 
from target steering angle thetaT. In 88, it is judged whether amount of **** delay deltatheta is 
smaller than the 1st threshold A. The 1 st threshold A is a threshold forjudging whether the 
amount of **** delay is the size which should carry out acceleration restriction control. If 
amount of **** delay deltatheta is smaller than this 1st threshold A, it will be judged with it not 
being necessary to carry out acceleration restriction. The judgment of S8 serves as YES and, 
specifically, P value (=0) is transmitted to the engine control device 70 in S25 through S9. 
[0025] 

If the judgment of S8 is NO, in S15, it will be judged whether amount of **** delay deltatheta is 
more than the 1st threshold A, and is smaller than the 2nd threshold B. The 2nd threshold B is a 
threshold forjudging whether it is the field which should set up the upper limit (this embodiment 
1) of an acceleration limit value. Amount of **** delay deltatheta detected this time is more 
than the 1st threshold A, and if smaller than the 2nd threshold B, the judgment of S15 will serve 
as YES, and in S16, N the acceleration limit value P according to this amount of **** delay is set 
up. The acceleration limit value P is expressed with the quotient which broke the difference 
which pulled amount of **** delay deltatheta to the 1st threshold A by the difference which 
pulled the 2nd threshold B to threshold A. Thus, the calculated acceleration limit value P is 
transmitted to the engine control device 70 in S25. 
[0026] 

When the judgment of S15 is NO (i.e., when amount of **** delay deltatheta is more than the 
2nd threshold B), in SI 7, the acceleration limit value P is set as 1, and the P value (=1) is 
transmitted to the engine control device 70 in S25. 
[0027] 

Based on P value transmitted to the engine control device 70 as mentioned above, acceleration 
of vehicles is restricted with the engine control device 70 (an engine output is restricted). That 
is, the actuator 72 for throttle valves is controlled by this embodiment so that the valve travel of 
the throttle valve of throttle valve equipment 74 is restricted according to P value. Based on the 
graph shown in drawing 3 , engine power (valve travel of a throttle valve) is controlled by the 
engine control device 70. The relation between P values each and the upper limit of engine 
power is shown [ P value ] for an engine power value (valve travel of a throttle valve) on a 
horizontal axis for a vertical axis by the graph of drawing 3 . When P value is 0, restriction is not 
added to engine power, but it is dwindled by the upper limit of the engine power that P value 
approaches 1 (**** delay becomes large). That is, in this embodiment, the maximum acceleration 
of vehicles is determined as the continuous value (value of an infinite stage) which becomes so 
small that amount of **** delay deltatheta becomes large. However, the engine minimum output 
is made larger than 0, and even when P value is 1 , the engine output is kept from being set to 0 
in this embodiment, either of the upper limit of the engine power of the graph of drawing 3 , and 
the engine power value corresponding to the amount of treading in of an accelerator * — the 
smaller one is controlled to become actual engine power. That is, it is controlled so that engine 
power does not exceed the upper limit of drawing 3 . 
[0028] 

[ when the vehicle speed v becomes by execution of the last program in the state where 
acceleration of vehicles is restricted by passing through SI 5 and S16, or passing through S15 
and S1 7, more than the setting vehicle speed V, release of restriction of vehicles acceleration is 
performed, but ] At this embodiment, release of the restriction is performed in many stages. If a 
judgment is set to NO in S5 through S1-S4, in S9, it will be judged whether the acceleration limit 
value P is 0. Since it is [ acceleration ] under restriction, the judgment of S9 instead of P= 0 
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serves as NO, and it is judged whether the timer value t exceeded the setting timer value T by 
S20. This timer value is a value of the timer started after resetting to 0 in S20 when the 
Judgment of S9 changes to NO from YES, and the setting timer value T can be set as a proper 
value. If the judgment of S20 is NO, in S21, the timer value t will be increased one, and this 
execution will be completed. If a timer value exceeds the setting timer value T and the judgment 
of S20 serves as YES, the acceleration limit value P will be made to do amount of setup deltaP 
reduction of from the acceleration limit value P set up now in S22. The timer value t is reset by 

0 simultaneously with it. Therefore, when S20 is performed next, a judgment is set to NO, and if 
it is waited for the timer value t to exceed the setting timer value T again and it exceeds, the 
acceleration limit value P will be made to do amount of setup deltaP reduction of. the 
acceleration limit value decreased amount of setup deltaP every by this repetition for every 
progress of the definite period of time equivalent to a setting timer value is transmitted to the 
engine control device 70 in S25. It is avoided that release of acceleration restrictions is rapidly 
performed by it and a degree of comfort worsens by it. Soon, since the acceleration limit value P 
becomes negative, the judgment of S23 serves as YES and the acceleration limit value P is set 
to 0 in S24. Therefore, if S9 is performed next, a judgment will serve as YES and will return to 
the usual state which skips S20 to S24. 

[0029] 

In this embodiment, the portion which executes the drive control program of the steering angle 
sensor 50, the steering angle sensor 54, and steering control equipment 60 constitutes drive 
control equipment. Moreover, the case where amount of **** delay deltatheta is more than the 

1 st threshold A corresponds, when the operation of the actuator slack **** actuator 22 is 
[ beyond setting state ] overdue to the amount of steering. Furthermore, the portion which 
performs SI of the drive control program of the steering angle sensor 50, the steering angle 
sensor 54, and steering control equipment 60, S3, S6, and S7 constitutes the amount sensing 
device of **** delay. The portion which performs S8 of the drive control program of steering 
control equipment 60, S15 to S17 constitutes a maximum acceleration determination part, and 
the portion which performs S25 of the drive control program of this maximum acceleration 
determination part and steering control equipment 60 constitutes the acceleration restriction 
part. The acceleration control part concerning this invention contains the above-mentioned 
acceleration restriction part. Furthermore, the portion which performs S5 of the drive control 
program of steering control equipment 60 and S9 constitutes the drive control prohibition part. 
The portion which performs S9 of the drive control program of steering control equipment 60, 
S20 to S24 constitutes the derepression part. The drive control equipment in this embodiment 
controls the drive of vehicles by controlling the operation of the actuator 72 for throttle valves 
of the source slack engine of a drive. 

[0030] 

In the steering control equipment 60 in this embodiment Since the drive of a wheel 26 is 
controlled by the above-mentioned drive control equipment when the operation delay of the 
**** actuator 22 is beyond a setting state, even if there is **** delay, a run becomes possible, 
without the actual run locus of vehicles separating greatly from the run locus which the driver 
meant. Moreover, it is not necessary to form a **** actuator into high capability, and increase of 
weight of vehicle or manufacture cost can be avoided. 
[0031] 

There are some which have two or more relative redundancy about a **** actuator in a power 
steering device. For example, it sets to the power steering device 100 shown in drawing 4 . It has 
the same composition mutually, and while the **** actuator 102,104 which can usually perform 
**** independently, respectively at the time of a run is formed and relative redundancy is set to 
2, the steering control equipment 106,108 which controls these **** actuator 102,104 is formed. 
Steering control equipment 106,108 has the same composition mutually, and can control any 
**** actuator 102,104. Since the power steering device 100 of this embodiment is the same as 
the power steering device 10 shown in drawing 1 - drawing 3 except the point that the **** 
actuator 1 02, 1 04 and steering control equipment 106,108 have the relative redundancy of 2, 
respectively, explanation of the same portion is omitted. In this power steering device 100, the 
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, frictionaf resistance of a steering wheel and a road surface is in a large state at the time of the 
low-speed runs at the time of U-turn etc. at the time of parallel parking. When a steering wheel 
20 is operated quickly, both the **** actuators 102,104 are operated, by that thing [ using it 
like ] which is one actuator, drive capability of an actuator is made high and **** delay is 
reduced. Since so large drive capability is unnecessary at the time of a run, only either of the 
**** actuators 102,104 is on the other hand usually used as a source for **** of a drive. That 
is, strictly, although it usually has the relative redundancy of 2 at the time of a run, the relative 
redundancy of the **** actuator 102,104 is set to 1 at the time of U-turn. In addition, both the 
**** actuators 102,104 can be operated, for example, it can also be made to usually **** with a 
by [ halves ] output, respectively at the time of a run. 
[0032] 

Thus, in the constituted power steering device 100, when either of the **** actuators 102,104 
breaks down and operating becomes impossible (at the time of the fall of relative redundancy), 
drive capability required at the time of the above-mentioned U-turn etc. is insufficient. 
Therefore, **** delay will occur, and in order to reduce the blank from the run locus by which 
the actual run locus resulting from this **** delay was meant, control of a drive of a drive wheel 
is performed the same with having explained in said embodiment. In the power steering device 
100 of this embodiment, the portion which executes the drive control program of the engine as a 
source of a drive of vehicles at the time of the fall of relative redundancy constitutes the source 
control part of a drive at the time of an actuator relative redundancy fall. 
[0033] 

When the operation delay of the **** actuator 22 becomes large, it is also possible by replacing 
with controlling the operation of the source of a drive of vehicles (drive wheel) like said 
embodiment, or making braking torque act on a driving wheel with brake mechanism with it to 
control the drive of a wheel. The example is shown in drawing 5 . The brake mechanism 200 in 
this embodiment is the possible brake mechanism of traction control, and since it is well-known, 
it is explained briefly. [ the state where the brake final controlling element material slack brake 
pedal 202 is not operated ] While the cut valve 210 prepared in the main liquid passage 209 
which connects a master cylinder 204 and the brake cylinder 206 which operates the brake of a 
wheel 26 is made into a closed state Supply of hydraulic fluid to the pump passage 219 is 
enabled from a master cylinder 204 by making an increases pressure valve 212 into ******, 
making a reducing valve 214 into a closed state, and making into ****** the inflow control valve 
218 further prepared in the supply passage 217. The pump motor 224 and pump 226 which 
constitute the pressurizer 222 from the state are operated. By pumping up hydraulic fluid from a 
master cylinder 204 (the hydraulic fluid of a reservoir 220 also being pumped up if hydraulic fluid 
is in a reservoir 220), and supplying ** and the pressurized hydraulic fluid to a brake cylinder 
206, braking torque is added to a wheel 26 and the drive of a wheel 26 is controlled. The liquid 
pressure of a brake cylinder 206 is controllable by control of an increases pressure valve 212 
and a reducing valve 214 in a desired size. In addition, although only the liquid pressure system 
of one wheel 26 (for example, right-and-left front wheel) of the order rings is shown in drawing 
5 , it can have composition with the same said of the wheel (right-andHeft rear wheel) of 
another side. 
[0034] 

As mentioned above, although some embodiments of this invention were explained in detail It 
cannot pass over these to illustration, but this invention can be carried out with the form which 
gave various change and improvement based on the knowledge of persons skilled in the art 
including the mode indicated in the clause of the above [Object of the Invention, business 
solution means, and effect]. 
[Brief Description of the Drawings] 

[Drawing 1] It is the figure showing notionally the whole Vehicle Control Sub-Division equipment 
composition which is one embodiment of this invention. 

[Drawing 2] It is the flow chart which shows the drive control program stored in the above- 
mentioned Vehicle Control Sub-Division equipment. 

[Drawing 3] It is the graph which shows the relation of the acceleration limit value and engine 
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power which were acquired in the above-mentioned drive control program. 

[Drawing. 4] It is the figure showing notionally the whole Vehicle Control Sub-Division equipment 
composition which is another embodiment of this invention. 

[Drawing 5] It is the liquid pressure circuit diagram showing the brake mechanism of the Vehicle 
Control Sub-Division equipment which is still more nearly another embodiments of this invention. 

[Explanations of letters or numerals] 

10: power steering device 12: — drive 20: steering wheel 22:**** actuator 26: — wheel 
54:steering angle sensor 60:steering control equipment 62:vehicle speed sensor 70:engine control 
device 100:power steering device 102 J 04: **** actuator 1 06,108: Steeri 



teering control equipment 



[Translation done.] 
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